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(54) Process for preparing fluorohalogenethers 



(57) A process for preparing (per) fluorohalo- 
genethers having general formula (I): 

(R) n C(F) m OCAF-CA‘F 2 (I) 

wherein: 

A and A\ equal to or different the one from the other, 
are Cl or Br or one is selected from A and A* and 
hydrogen and the other is halogen selected from Cl, 
Br; R = F, or afluorinated, preferably perfluorinated, 
substituent, selected from the following groups: lin- 
ear or branched C 1 -C 20 alkyl more preferably 
C 1 -C 10 ; C 3 -C 7 cycloalkyl; aromatic, C 6 -C 10 aryla- 
Ikyl, alkylaryl; C 5 -C 10 heterocyclic or alkyl heterocy- 
clic; when R is fluorinated or perfluorinated alkyl, cy- 
cloalkyl, arylalkyl, alkylaryl, it can optionally contain 
in the chain one or more oxygen atoms; 
when R is fluorinated it can optionally contain one 
or more H atoms and/or one or more halogen atoms 
different from F: 

n is an integer and is 1 or 2; m = 3-n; 
by reaction of carbonyl compounds having formula (II): 



(R) p C(F) q (0) (II) 

wherein: 

p is an integer and is 1 or 2; q is an integer and is 
zero or 1 . R is as above; 

in liquid phase with elemental fluorine and with oiefinic 
compounds having formula (III): 

CAF— CA'F (III) 

wherein A and A* are as above, 

at temperatures in the range from -120°C to -20°C. 
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Description 

[0001] The present invention relates to a process for 
the preparation of fluorinated vinylethers. 

[0002] More specifically the present invention refers 5 
to the fluorohalogenether preparation which by dehalo- 
genation produce the fluorinated vinylethers. The inven- 
tion process leads to obtain fluorohalogenethers having 
improved selectivities, 

[0003] As known, fluorinated vinylethers are a class io 
of valuable monomers to obtain various polymers, from 
fluorinated elastomers to thermoprocessable semicrys- 
talline fluorinated polymers. 

[0004] Processes to obtain fluorohalogenethers 
based on the reaction of hypofluorites with olefins, are i5 
known in the prior art. For the hypofluorite preparation 
the most known processes use catalysts based on metal 
fluorides. 

[0005] In USP 4,827,024 it is described the prepara- 
tion in a continuous way of hypofluorite, by the fluorina- 20 
tion reaction in equimolecular amounts with fluorine and 
halogenated carbonyl compounds having at least two 
carbon atoms, in the presence of catalysts formed of 
CsF as such or mixed with metals, such for example 
copper. Generally said metals are used, besides as cat- 25 
alyst (CsF) supports, also to make easier the thermal 
exchange, i.e. the dissipation of heat generated in the 
hypofluorite synthesis. 

[0006] The metal support according to the above de- 
scribed prior art must satisfy two main functions: 1) to 30 
maintain the catalyst in a form accessible to reactants, 

2) to make easierthe thermal exchange maintaining un- 
der control in the required range the catalytic bed tem- 
perature. Last but not least a key feature of the support 
is the complete inertia towards reactants and reaction 35 
compounds. 

[0007] In USP 4,816,599, USP 4,801,409 and USP 
4,962,282 hypofluorites are preferably prepared with 
fluorine in excess to completely convert the acylfluoride 
into hypofluorite so that the acylfluoride concentration 40 
on the catalytic bed be very low, since it is known that 
some acylfluorides cause decomposition reactions in 
the presence of CsF. See for example Carl G. Ktrespan 
in Journal of Fluorine Chemistry, 16 (1980) 385-390. 

[0008] Tests carried out by the Applicant on the prior 45 
art processes for the preparation of hypofluorites using 
the above catalysts have shown that by using both in a 
discontinuous and in a continuous way said catalytic 
systems, the catalytic activity rapidly decreases in the 
time. The Applicant has found in particular that the ac- so 
tivity reduction is very marked, toll to the complete cat- 
alyst deactivation, when in the hypofluorite formation re- 
action the catalyst is used with an excess of fluorine over 
the stoichiometric value, the latter condition being indi- 
cated as preferred in the described prior art processes. 55 
[0009] According to the prior art one must therefore 
operate in excess of fluorine in the hypofluorite synthe- 
sis to reduce as much as possible the above inconven- 



iences. By operating under said conditions the catalyst 
of the prior art deactivates very rapidly, in two-three 
days. With so short durations it is in practice impossible 
to have available a continuous industrial plant. 

[0010] Furthermore in discontinuous hypofluorite syn- 
thesis, when the catalytic bed is used in absence of sup- 
port, its successive reuse in the hypofluorite obtainment 
reaction leads to very low yields and a very rapid deac- 
tivation is observed. 

[0011] Processes to obtain fluorinated vinylethers are 
known in the prior art. USP 4,900,872 describes the per- 
fluorovinylether precursor preparation, by continuous 
reaction between peril uoroalkyl hypofluorites diluted in 
an inert solvent and an olefin having formula 
CA'P-CA 1 ^, wherein A and A', equal to or different from 
each other, are Cl and Br. In the patent it is indicated 
that said hypofluorites can be directly fed from the reac- 
tor wherein their synthesis in gaseous phase takes 
place, by reaction of fluorine with acylfluoride on cata- 
lyst. The obtained compounds are converted to perfluor- 
ovinylethers by dehalogenation with zinc. In said proc- 
ess the drawbacks are those reported above as to the 
hypofluorite preparation. In particular the drawback of 
said processes is due to the fact to have to synthesize 
and immediately use hypofluorites, which as known are 
unstable compounds, in particular when the number of 
cartoon atoms of the hypofluorite perfluoroalkyl chain is 
higher than or equal to 2. Besides, in the hypofluorite 
synthesis it is known that one must use a catalyst, with 
the above drawbacks. 

[0012] The need was therefore felt to have available 
a process for preparing fluorohalogenethers overcom- 
ing the drawbacks of the prior art. 

[0013] The Applicant has surprisingly and unexpect- 
edly found that by using the process described herein- 
after it is possible to solve said technical problem, and 
therefore to have available a continuous or discontinu- 
ous industrial process having a very high selectivity. 
[0014] An object of the present invention is a process 
to prepare (per)f!uorohalogenethers having general for- 
mula (I): 



(R) n C(F) m OCAF-CA'F 2 (I) 



wherein: 

A and A', equal to or different the one from the other, 
are Cl or Br or one is selected from A and A* and 
hydrogen and the other is halogen selected from Cl, 
Br; 

R can have the following meanings: F or a fluorinat- 
ed, preferably peril uorinated, substituent, selected 
from the following groups: linear or branched 
Ci-C 20 alkyl more preferably C r C 10 ; C 3 -C 7 cy- 
cloalkyl; aromatic, C 6 -C 10 arylalkyl, alkyiaryl; 
C 5 -C 10 heterocyclic or alkyl heterocyclic; 
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when R is fluorinated or periluorinated alkyl, cy- 
cloalkyl, arylalkyl. alkylaryl it can optionally contain 
in the chain one or more oxygen atoms; 
when R is fiuorinated it can optionally contain one 
or more H atoms and/or one or more halogen atoms 5 
different from F: 
n is an integer and is 1 or 2: 
m is equal to 3-n; 

by reaction of carbonyl compounds having formula (II): 
(R) p C(F) q (0) (II) 

wherein: 

p is an integer and is 1 or 2: 
q is an integer and is zero or 1 . 
with the proviso that when p = 2. q = 0; when p = 1 . 

q=i; 

R is as above; 

in liquid phase with fluorine and with olefinic compounds 
having formula (III): 

CAF=CA'F (III) 

wherein A and A' are as above, 

operating at temperatures from -120°C to -20°C, pref- 
erably from -1 00°C to -40°C, optionally in the presence 
of a solvent inert under the reaction conditions. 

[001 5] The fluorine used in the reaction can optionally 
be diluted with an inert gas such for example nitrogen 
or helium. 

[0016] The formula (II) compounds which can be used 
are acylfluorides such for example COF 2 , CF 3 COF, 
C 2 F 5 COF, C 3 F 7 COF, C 7 F 15 COF, CF 3 CF(OCF 3 ) 
CF 2 CF 2 COF, CF 3 0(CF 2 ) 2 C0F; ketones as hexafluoro- 
acetone, perfluorodiisopropylketone, etc. Acylfluorides 
are preferred. 

[0017] The formula (II!) compounds are for example 
1 ,2-dich!oro-1 ,2-difluoroethylene (CFC1112), 1 ,2-dibro- 
mo-1 ,2-difluoroethylene, preferably CFC 1112. 

[001 8] The process according to the present invention 
is carried out in a single reactor and the reaction can be 
carried out in a semicontinuous or continuous way. 

[0019] The semicontinuous process can be for exam- 
ple carried out by feeding gaseous fluorine in the reactor 
containing the formula (II) carbonyl compounds and the 
formula (III) olefinic compounds. The molar ratio (H)/(lll) 
can range in a wide range, for example between 0.05 
and 1 0. The fluorine feeding is continued until total olefin 
conversion. Said condition can be determined when the 
reaction exothermy is no longer noticed. In fact by car- 
rying out the reaction of compounds (III) and (II) for ex- 
ample at -100°C, as soon as the reaction compounds 



react with the elemental fluorine, there is exothermy and 
the temperature increases of about 5°-15°C. Therefore 
the reaction ends when for example compound (III) has 
been completely consumed. At this point the reactor 
temperature comes back to the initial temperature. 
[0020] In the continuous process the gaseous fluorine 
and compounds (II), (III) are fed into the reactor, until 
reaching the steady state. In practice the reactants are 
fed into the reactor with established flow-rates and the 
reaction mixture is continuously drawn . The steady state 
is reached when the concentration of the three reactants 
and of the reaction compounds in the reactor is equal to 
the concentration of the reactants and reaction com- 
pounds outflowing from the reactor. 

[0021] The molar ratios among the reactants are not 
particularly binding for the present invention process, for 
example the (ll)/(lll) molar ratio can range from 0.05 to 
10 and Fg/flll) between 0.05 and 10. 

[0022] As solvents in the present invention process, 
compounds which are liquid and inert in the above tem- 
perature range can be used. Compounds selected from 
(per)fluorocarbons, (per)fluoroethers, (per)fluoropoly- 
ethers, peril uoroamines, or respective mixtures, can be 
for example used. The skilled man in the art is able to 
select from the above classes the compounds to be 
used as solvents on the basis of their physical proper- 
ties. 

[0023] The Applicant has surprisingly and unexpect- 
edly found that the reaction among a formula (II) com- 
pound, the formula (III) olefin and elemental fluorine, in 
the above temperature range, directly produces formula 
(I) fluorohalogenethers having an improved selectivity. 
This result is quite surprising and unexpected. Besides 
in the invention process no catalyst is used, as on the 
contrary indicated in the prior art for obtaining fluorohal- 
ogenethers from the hypofluorite precursor. Therefore 
the catalyst absence in the invention process notably 
simplifies the process, particularly on an industrial scale. 
Indeed the costs of the catalyst regeneration, of its sub- 
stitution and generally of the management of the plant 
section comprising the catalytic reactor are very oner- 
ous. 

[0024] The Applicant has found that by using the proc- 
ess of the prior art to obtain fluorohalogenethers by re- 
action between the olefin and the hypofluorite obtained 
from the corresponding acylfluoride, a high amount of 
hypofluorite decomposes. The hypofluorite decomposi- 
tion reaction increases with its molecular weight; in prac- 
tice it takes place if the hypofluorite is different from the 
methyl hypofluorite. See the comparative Examples. 
With the invention process there is an improved selec- 
tivity even when fluorohalogenethers deriving from the 
formula (II) compounds are prepared, independently 
from the number of R carbon atoms. In the invention Ex- 
amples when the compound (II) is acetylfluoride or pro- 
pionylfluoride the selectivity in thefluorohalogenether is 
substantially of the same order. Besides, compared with 
the prior art processes which use a catalyst to form the 
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hypofluorites, the invention process has a higher pro- 
ductivity since the plant needs no stops for the catalyst 
regeneration orsubstitution. In the invention process the 
plant part concerning the catalyst preparation, the cat- 
alytic section running and the catalyst regeneration is 
therefore eliminated, 

[0025] The Applicant has found that in the present in- 
vention process the decomposition products deriving 
from compound (II) are negligible. See the Examples. 
[0026] Furthermore with the present invention proc- 
ess it is also possible to operate at compound (II) low 
conversions with high selectivity in the fluorohalo- 
genether. 

[0027] The formula (II) compounds, differently from 
hypofluorites which are unstable compounds, do not de- 
compose in the reaction environment and can be recov- 
ered for example by distillation. When one operates with 
hypofluorites, this is not possible owing to the danger- 
ousness of the use of said compounds both during the 
reaction and during the recovery. It is well known that 
when hypofluorites are used in the reaction they are let 
completely react without accumul-ation in the reaction 
environment. 

[0028] The following Examples illustrate the invention 
with non limitative purposes. 

EXAMPLE 1 

Synthesis of CF 3 -CF 2 -CF 2 OCFCI-CF 2 CI 

[0029] 57 g of CFCI=CFCI (CFC 1112) and 15 g of 

CF 3 -CF 2 COF (perfluoropropionyl fluoride, PFPF) are in- 
troduced in a 50 cc glass reactor equipped with mechan- 
ical stirrer and the solution is maintained at the temper- 
ature of -100°C. 

[0030] By means of a bubbling inlet, fluorine is fed di- 
luted with nitrogen (molar ratio fluorine/nitrogen 1 : 5) 
for 6.5 hours. During the fluorine feeding period a mod- 
erate reaction exothermy is noticed. 

[0031] The gas outflowing from the reactor are let flow 
through a trap containing a fiuorinated solvent and main- 
tained at - 80°C. 

[0032] At the reaction end the solutions discharged 
from the reactor and from the trap are analyzed by gas- 
chromatography. 

[0033] The material reaction balance is 93.6%, calcu- 
lated on the solution discharged from the reactor and on 
the compounds in the trap fiuorinated liquid, with con- 
version of the olefin CFC 1112 and of PFPF of 100% 
and 61 .25%, respectively. 

[0034] The main PFPF reaction compounds are the 
following: 

A) CF 3 -CF 2 -CF 2 OCFCr-CF 2 CI (propyl adduct) 

B) CF 3 -CF 2 -CF 2 0(CFCI) 3 -CF 2 CI 

[0035] The selectivity is 73% for A and 1 7% for B) cal- 
culated with respect to PFPF. 



[0036] Paraileily to the main reaction there is also the 
fluorination reaction of CFC 1112 to CF 2 CI-CF 2 CI (CF 
114) and fluorodimerization to CF 2 CI- (CFCI) 3 -CF 2 CI 
(CFC 1112 dimer) ; the selectivity with respect to CFC 
5 1 1 1 2 is 40% for each compound. 

[0037] The olefin molar balance is about 98%. 

[0038] The solution discharged from the reactor is dis- 
tilled. The compound A) structure is confirmed by 
the 19 F-NMR analysis. 

10 

EXAMPLE 2 (comparative) 

Synthesis of CF 3 -CF 2 -CF 2 0-CFCI-CF 2 CI according to 
the prior art 

15 

a) Hypofluorite CF 3 -CF 2 -CF 2 OF synthesis according to 
USP 4,827,024 

[0039] 2.7 g Nl/h of fluorine diluted with nitrogen (mo- 

20 jar ratio fluorine/nitrogen 1/10) and 2.3 Nl/h of 
CF 3 -CF 2 -COF (PFPF) are fed into a 500 cc tubular met- 
al reactor, filled with CsF catalyst, mixed with copper 
wires to disperse the reaction heat. The PFPF is con- 
verted in hyofluorite CF 3 -CF 2 -CF 2 OF with a yield of 

25 99 . 5 %. 

b) Synthesis of CF 3 -CF 2 -CF 2 0-CFCI-CF 2 CI by reaction 
between the hypofluorite and CFC 1112 according to 
USP 4,900,872. 

30 

[0040] The hypofluyorite produced in a) is fed in a 
CSTR type reactor (continuous stirred tank reactor), 
containing 121.2 g of CFCI=CFCI (CFC 1112) and 452 
g of CF 2 CI-CF 3 (CFC 115) as reaction solvent, and 
35 maintained at the temperature of -90°C. The reaction is 
carried outfor4 hours andthen the reactor is discharged 
and the solution is analyzed by gaschromatography. 
[0041] The reaction mass balance is 84.3% and the 
selectivity in propyl adduct referred to the PFPF is 
40 48.1%. The solution is distilled and the isolated com- 
pound confirms the analytical yield. 

[0042] The amount by moles of the formed COF 2 , de- 
termined by acidimetric titration of the compound in the 
gaseous effluents (off gas), which gives an index of the 
45 hypofluorite decomposition by p-scission, is equal to 
36% of the starting PFPF. 

EXAMPLE 3 (comparative) 

30 Synthesis of CF 3 -CF 2 0-CFCI-CF 2 CI (ethyl adduct) 
a) Hypofluorite synthesis 

[0043] One proceeds as in step a) of the Example 2 
55 (comparative), but feeding 2.3 Nl/h CF 3 -COF (PFAF) to 
the catalytic reactor. The yield in hypofluorite 
CF 3 -CF 2 OF is 99.6%. 
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b) Synthesis of CF 3 -CF 2 0-CFCI-CF 2 CI 

[0044] One proceeds as in step b) of the Example 2 
(comparative) but without using any solvent, by feeding 
into the CSTR reactor 300 g of CFG 1112. The reaction 
mass balance is 90%. 

[0045] The solution discharged from the reactor is an- 
alyzed by gaschromatography and the yield in ethyl ad- 
duct CF 3 -CF 2 0-CFCI-CF 2 CI } calculated with respect to 
the fed hypofluorite, is 75%. The remaining 25% of the 
hypofluorite decomposes forming COF 2 . 

[0046] The solution is distilled to recover the ethyl ad- 
duct. The recovered amount confirms the yield previ- 
ously calculated by gaschromatography. 

EXAMPLE 4 

Synthesis of GF 3 -CF 2 0-GFCI-GF 2 CI 

[0047] 49 g of CF 3 -COF (PFAF) and 24.4 g of CF- 

CI=CFCI (CFG 1112) are introduced into the equipment 
described in the Example 1 . The reaction mixture is 
maintained at the temperature of -87°C, and 1 .5 Nl/h of 
fluorine diluted with nitrogen (molar ratio fluorine/nitro- 
gen 1/5) are fed therein for 129 minutes. 

[0048] The reaction mass balance is 90.5% with a 
PFAF conversion of 10%. The gaschromatographic 
analysis shows that the main product is CF 3 -CF 2 0-CF- 
CI-CF 2 CI (ethyl adduct) and the selectivity referred to 
PFAF is 80%. The complement to 100 are by-products. 

EXAMPLE 5 

Synthesis of CF 3 - (CF 2 ) 6 -CF 2 0-CFCI-CF 2 CI 

[0049] 1 9.65 g of CF 3 -OCFCI-CF 2 CI as solvent, 23.07 

g of CFCI=C-FCI (CFC 1112) and 7.57 g of 
CF 3 -(CF 2 ) 6 -COF are introduced into the equipment de- 
scribed in the Example 1 . The reaction mixture is main- 
tained at the temperature of -55°C and 1 .5 Nl/h of fluo- 
rine diluted with nitrogen (molar ratio fluorine/nitrogen 
1/5) are fed therein for 110 minutes. 

[0050] The reaction mass balance is 92.2%, the 
acylfluoride conversion 25%. 

[0051] The discharged solution is analyzed by gas- 
chromatography and the main product is the ether 
GF 3 -(CF 2 ) 6 -CF 2 0-CFCI-CF 2 CI which forms with a se- 
lectivity, referred to the starting acylfluoride, of 90%, the 
complement to 100 being by-products. 

[0052] The solution is treated with water and the sep- 
arated organic phase is distilled. The 19 F NMR and GC 
MS analyses confirm the compound structure as above 
indicated. 



EXAMPLE 6 

Synthesis of CF 3 CF (OCF 3 ) CF 2 CF 2 CF 2 0-CFCI-CF 2 CI 

5 [0053] The Example 1 is repeated introducing into the 

reactor 1 6.58 g of CF 3 CF(OCF 3 )CF 2 CF 2 COF and 48.85 
g of CFCI=CFCI (CFC 1112). The reaction mixture is 
maintained at the temperature of -81 °C and 1 .5 Nl/h of 
fluorine diluted with nitrogen (molar ratio fluorine/nitro- 
io gen 1/5) are fed therein. The test is carried out for 264 
minutes and the material balance is 93.5% with a start- 
ing acylfluoride conversion equal to 41.8%. The dis- 
charged solution is analyzed by gaschromatography 
and the main compounds are the following perfluorohal- 
is ogenethers: 

CF 3 CF(OCF 3 ) cf 2 cf 2 cf 2 o-cfci-cf 2 ci, 

- CF 3 CF( OCF 3 ) CF 2 CF 2 CF20- (CFCI) 3 -CF 2 CI, 

20 which form with a selectivity, referred to the starting 
acylfluoride, of 85% and 7.4%, respectively. 

[0054] The solution is treated with water and from the 
separated organic phase the ether CF 3 CF 2 CF(CCF 3 ) 
CF 2 CF 2 0-CFCI-CF 2 CI is distilled whose structure is 
25 confirmed by 19 F NMR analysis. 

[0055] The obtained compound subjected to dechlo- 
rination with zinc in dimethyl formamide, at 75°C, pro- 
vides the corresponding vinylether CF 3 CF 2 CF(OCF 3 ) 

cf 2 cf 2 o-cf=cf 2 . 

30 

EXAMPLE 7 

Synthesis of CF 3 0-CFCI-CF 2 CI 

35 [0056] Into the equipment described in the Example 

1 maintained at the temperature of -100°C, are intro- 
duced 19.2 g of CF 2 CI-CF 3 . 

[0057] 1 .5 Nl/h of fluorine diluted with nitrogen (molar 

ratio fluorine/nitrogen 1/2.5), 1 .5 Nl/h of CFCkCFCI and 
40 1 1 5 Nl/h of COF 2 are then fed. 

[0058] The reaction is continued for 2 hours and at the 
end the reactor is discharged. The reaction mixture is 
analyzed by gaschromatography. 

[0059] It is found that the conversion of CFC 1112 is 
45 69.0% and that of COF 2 57.0%. 

[0060] The reaction mixture is distilled. 12.0 g of a 
compound having formula CF 3 0-CFCI-CF 2 CI ( 19 F 
NMR) are recovered. 

[0061] Selectivity with respect to COF 2 is 66.7% and 
50 with respect to CFC 1112 is 44.6%. 

[0062] It is found that together with the synthesis of 
the above compound, also the fluorination raction of 
CFC 1112 to give CFC 114 and of fluorodimerization to 
CF 2 CI-CFC1-CFCI-CF 2 CI took place in the reactor. 

55 [0063] Selectivity calculated with respect to CFC 

1112, for the product CFC 114 is 35.1% and for the CFC 
1112 dimer is 7.3%. 

[0064] The olefin molar balance is 99 %. 
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EXAMPLE 8 

Synthesis of (CF 3 ) 2 -CF-0-CFCI-CF 2 CI 

[0065] Into the equipment of the Example 1, main- 5 
tained at a temperature of -80°C. 16 8 g of CF 3 C(0)CF 3 
are loaded. 1 .7 ISJI/h of fluorine diluited with nitrogen (mo- 
lar ratio fluorine/nitrogen 1/2.5) and 1.5 Nl/h di CF- 
CI=CFCI are then fed. 

[0066] The reaction is continued for 4 hours and at the io 
end the reactor is discharged. The reaction mixture is 
analyzed by gaschromatography. 

[0067] It is found that both the conversions of CFC 
1112 and of CF 3 C(0)CF 3 are 100%. 

[0068] The reaction mixture is distilled 19.5 g of a is 
compound having formula (CF 3 ) 2 -CF-0-CFCI-CF 2 CI 
( 19 F NMR) are recovered. 

[0069] Selectivity with respect to C F 3 C(0)CF 3 is 57.0 
% and with respect to CFC 1 1 1 2 is or 20.9 %. » 

[0070] It is found that together with the synthesis of 20 
the above compound, also the fluorination raction of 
CFC 1112 to give CFC 114 and of fluorodimerization to 
CF 2 CI-CFCI-CFCI-CF 2 CI took place in the reactor. 

[0071] Selectivity calculated with respect to CFC 
1112, for the product CFC 1 1 4 is 62.7% and for the CFC 25 
1112 dimer is 1 .6 %. 

[0072] The molar balance is 99 % for CFC 1112 and 
90% for CF 3 C(0)CF 3 . 

EXAMPLE 9 30 

Synthesis of CF 3 -CF 2 -CF 2 -0-CHF-CF 2 CI 

[0073] Into the equipment of the Example. 1, main- 
tained at a temperature of -90°C, 70.0 g of CF 3 CF 2 COF 35 
and 11.3 g di CHF=CFCI (CFC 1122a) are loaded. 1 .5 
Nl/h of fluorine diluited with nitrogen (molar ratio fluo- 
rine/nitrogen 1/4) are then fed. 

[0074] The reaction is continued for 1 .5 hours and at 
the end the reactor is discharged. The reaction mixture 40 
is analyzed by gaschromatography. 

[0075] It is found that the conversion of CFC 1122a is 
100% and that of CF 3 CF 2 COF 20.5%. 

[0076] 1.2 g of CF 3 -CF 2 -CF 2 -0-CH F-CF 2 CI are re- 
covered. Selectivity with respect to CF 3 CF 2 COF is 4.4 45 

% and with respect to CFC 1122a is 3.4 %. 

[0077] It is found that together with the synthesis of 
the above compound, also the fluorination raction of 
CFC 1122a to give CFC 124a and of fluorodimerization 
to CF 2 CI-CFH-CFCI-CF 2 H and isomers thereof so 
CF 2 CI-CFH-CFH-CF 2 CI and CF 2 H-CFCI-CFCI-CF 2 H. 

[0078] Selectivity, calculated with respect to CFC 
1122a, for CFC 124a is 39.4% and for CFC 1122a dim- 
ers is 13.6 %. 



Claims 

1 . A process to prepare (per)fluorohalogenethers hav- 
ing general formula (I): 

(R) n C(F) m OCAF-CA 1 F 2 (I) 

wherein: 

A and A', equal to or different the one from the 
other, are Cl or Br or one is selected from A and 
A’ and hydrogen and the other is halogen se- 
lected from Cl, Br; 

R = F or a fluorinated, preferably perfluorinated, 
substituent, selected from the following groups: 
linear or branched C^C^ alkyl more preferably 
C r C 10 ; C 3 -C 7 cycloalkyl; aromatic, C 6 -C 10 ar- 
ylalkyl, alkylaryl; C 5 -C 10 heterocyclic or alkyl- 
heterocyclic: 

when R is fluorinated or perfluorinated 
alkyl, cycloalkyl , arylalkyl, alkylaryl, it can 
optionally contain in the chain one or more 
oxygen atoms; 

when R is fluorinated it can optionally con- 
tain one or more H atoms and/or one or 
more halogen atoms different from F; 
n is an integer and is 1 or 2; 

m = 3-n: 

by reaction of carbonyl compounds having formula 
(II): 

(R)pC(F) q (0) (II) 

wherein: 

p is an integer and is 1 or 2; 

q is an integer and is zero or 1 , 

with the proviso that when p = 2, q = 0* when p 

= 1.q = 1; 

R is as above; 

in liquid phase with elemental fluorine and with 
olefinic compounds having formula (III): 

CAF=CA’F (IN) 

wherein A and A' are as above, 
operating at temperatures from -120°C to -20°C, 
preferably from -100°C to -40°C, optionally in the 
presence of a solvent inert under the reaction con- 
ditions. 
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2. A process according to claim 1 , wherein the fluorine 
used in the reaction is diluted with an inert gas. 

3. A process according to claims 1-2, wherein the for- 
mula (II) compounds are acylfluorides selected s 
from COF 2 . CF 3 COF, C 2 F 5 COF ; C 3 F 7 COF, 
C 7 F 15 COF, CF 3 CF(OCF 3 ) cf 2 cf 2 cor cf 3 o 
(CF 2 ) 2 COF; ketones selected between hexafluoro- 
acetone, perfluorodiisopropylketone. 

10 

4. A process according to claims 1-4, wherein the for- 
mula (II) compounds are acylfluorides. 

5. A process according to claims 1-4, wherein the for- 
mula (III) compounds are selected from 1 ,2-dichlo- 15 
ro-1 ,2-difluoroethylene (CFC 1112), 1,2-dibromo- 

1 ,2-difluoro-ethylene, preferably CFC 1112. 

6. A process according to claims 1-5, wherein the re- 
action can be carried out in a semicontinuous or 20 
continuous way. 

7. A process according to claim 6, wherein in the sem- 
icontinuous process the molar ratio between the 
carbonyl compound (II) and the olefin (III) ranges ^5 
from 0.05 to 10. 

8. A process according to claim 6, wherein in the con- 
tinuous process the molar ratio between the carbo- 
nyl compound (II) and the olefin (III) ranges from 30 
0.05 to 1 0. the molar ratio fluorine/olefin (III) ranges 
from 0.05 to 10. 
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